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Abstract
This article reports empirical ﬁndings from four inter-related studies, with an emphasis on collocated sharing. Collocated sharing
remains important, using both traditional and emerging image-related technologies. Co-present viewing is a dynamic, improvisational
construction of a contingent, situated interaction between story-teller and audience. The concept of performance, as articulated
differently by Erving Goffman and Judith Butler, is useful understand the enduring importance of co-present sharing of photos and the
importance of oral narratives around images in enacting identity and relationships. Finally, we suggest some implications for both HCI
research and the design of image-related technologies.
& 2009 Elsevier Ltd. All rights reserved.
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1. Introduction
One of the most successful consumer technologies of the
twentieth century was the ﬁlm camera. Recent years have
seen massive changes in personal photography, including
the transition from ﬁlm to digital; the introduction of
small, high-quality digital cameras, and cameraphones; and
easy display and sharing of digital images, not only with
intimates but posted online to the world at large.1
This paper is primarily concerned with collocated
sharing, speciﬁcally of personal photos, that is, images
made by non-professionals, for themselves and intimates,
acquaintances, and even strangers. While computer networking has enabled great advances in photo sharing at a
distance, collocated sharing remains important. And, I
argue in this article, will remain so.
The approach taken here is rooted largely in science
and technology studies (STS). STS approaches technologies
as sociotechnical systems: heterogeneous networks of culturally and historically situated artifacts, technologies, practices, people, and understandings. Technology ‘‘design’’ is a
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process of heterogeneous engineering of these components
(Law, 2001), and not necessarily by designers. Meanings are
created by users as they match the possibilities of the
technology to their ongoing and emerging goals, experiences,
and activities. An artifact’s design constrains these interpretations, especially over the short term. But, as Suchman
et al. (2002) put it:
Technologies appear in these investigations as sociomaterial apparatuses that align themselves into more
and less coherent and durable formsyin ongoing
practices of assembly, demonstration, and performance.
The shift from an analysis in terms of form and function
to a performative account, moreover, carries with it an
orientation to the multiplicity of technoscience objects.
(Suchman et al., 2002; pp. 163–164).
To design useful photo-related, image-related technologies, we need to understand personal photography as an
enduring but malleable assemblage of technologies, practices, intentions, and understandings embedded in people’s
daily lives. We need to support both on-going and
emerging photographic practices. Most of all, we must
not ‘‘break’’ a technology that is so widely used and loved,
but, if possible, enhance users’ experience.
This article reports empirical ﬁndings from four interrelated studies, with an emphasis on collocated sharing.
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We found that collocated sharing remains important in a
digitally-mediated, distributed world. Both traditional and
emerging image-related technologies are being used in
collocated sharing. Co-present viewing is a dynamic,
improvisational construction of a contingent, situated
interaction between story-teller and audience.
In asking why collocated sharing is practiced regularly
and whether it will continue to be, in a networked,
distributed world, I argue that the concept of performance,
as articulated in somewhat different ways by Erving
Goffman and Judith Butler, can help us to understand
the co-present sharing of photos and its role in enacting
identity and relationships. Finally, I suggest some implications for both HCI research and the design of imagerelated technologies.
2. Related research
Research on personal photography and its associated
practices is spread across several ﬁelds, including visual
sociology, visual anthropology, and visual studies, as well
as HCI. The existing empirical research, however, must be
treated with caution. Personal photography is a culturally
and socially situated activity. For example, Bourdieu and
Bourdieu (2004) say of the French peasants in the 1960s
that hanging family photos in the more public parts of
house, a common practice among our participants, would
be ‘‘ostentatious’’ (p. 606). Furthermore, photographic
practice is inevitable entangled with technology, which
changes over time. When Musello (1980) notes that he saw
many family photos taken out of doors, we have to
remember that until the 1980s ﬂashbulbs were single-use
and expensive. We need to be careful about generalizing
beyond speciﬁc studies.
While some within media studies are thinking about the
signiﬁcance of digital images (e.g., Dijck, 2007), empirical
research within visual sociology and related areas has
lagged. The research that has been done has focused
overwhelmingly on family photography (pictures of and
for family members and other intimates) and the role of
photos in the home (Bouquet, 2000; Chalfen, 1987;
Holland, 1991, 1997; Rose, 2003, 2004; Shove et al.,
2007; Spence and Holland, 1991), and, to a lesser extent,
tourist photography (Haldrup and Larsen, 2003; Larsen,
2005). Yet even a casual perusal of a public photo-sharing
site such as Flickr.com shows many other kinds of images
are made by non-professionals.
This emphasis on family and tourist photography is a
function of both the focus and the methods of previous
research. In the world of photographic print, to see private
photos the researcher had to go into the home to view
images archived and displayed (Chalfen, 1987; Rose, 2003)
or analyze photo albums (Walker and Moulton, 1989).
Each of these contains a highly selected minority of the
images actually made, likely biased toward family and
travel photos. Much contemporary sociological research
on personal photography is concerned with its role in
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construction of the family and domestic space; the material
culture of the home; household consumption; and leisure
activity (Holland, 1991; Rose, 2003, 2004; Shove et al.,
2007; Slater, 1995). These topics reinforce the emphasis on
family and tourist photography.
Researchers in the social sciences note that there has
been surprisingly little research on the ordinary, everyday
practices of personal photography (Chalfen, 1998; Rose,
2004; Ruby, 2005). One recent exception is Shove et al.
(2007). As part of a larger study of material objects and
their practices, they investigated digital photography. Their
work is rooted in sociology of consumption, design
research, studies of material culture, and (like this article)
science and technology studies. They wanted to bridge
some of the gaps among these ﬁelds in understanding
material objects in everyday life and social practice.
With consumer adoption of digital photography, HCI
has become interested in the design of technologies for
image storage, organization, display, and sharing (both
face-to-face and distant). We need to distinguish between
experimental, quasi-experimental, or interventionist research, and naturalistic observations of naturally-occurring
practices. The former introduces technology, often in
prototype, sometimes with additional interventions to
jump-start use; the later observes people’s naturallymotivated real-life activities.
HCI researchers have used ethnographically-informed
methods to get at users’ existing goals and practices with
personal photos, often, but not always, in support of a
design project. Frohlich et al. (2002) asked people to record
their photo-related activity around digital and conventional photos, including conversations, to develop requirements for photo-sharing technologies, or ‘‘photoware.’’
Crabtree et al. (2004) elaborated on this work for sharing
at a distance. Rodden and Wood (2003) studied early
digital photographers to ask how they managed their
collections.
Images are frequently shared, in a variety of ways.
Several projects have sought to design systems to support
‘‘social presence’’ or ‘‘affective awareness’’ – synchronous
awareness of distant others – using images (Counts and
Fellheimer, 2004; Mynatt et al., 2001; Romero et al., 2007).
New technologies for collocated image viewing are being
developed and tested, such as tabletop displays (Apted
et al., 2006) and collocated-synchronous sharing across
cameraphones among a collocated group (Clawson et al.,
2008).
Taylor et al. (2007) studied home photo displays via
visits, interviews, and participant-generated video, and
then made suggestions for the design of displays in the
home. They were interested in the obligations and meanings of home displays of photos, the distribution and
coordination of the work around photos within a household, and ‘‘curatorial control,’’ the decisions made about
what is displayed where and how. In visual studies, Rose
(2003, 2004) also studied home photo displays. She
interviewed a set of mother who exercised curatorial
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control over family photos. Her primary topic is the
production and extension of domestic space beyond the
home and the enactment of ‘‘togetherness’’ by means of
the display of family photos and family practices with and
around photos.
Online sharing of images is generating interest in both
HCI and visual studies. Pauwels (2008) studied 400 family
websites to discuss both the nature of such sites and their
implications as sources of researchers data. He noted that
the publicness of such sites – among distributed family
members as well as the extended audience on the web – has
changed the nature of family communication and the social
and cultural functions of ‘‘this highly codiﬁed practice’’
(p. 34) of family image collections.
Flickr.com is a publicly-accessible site for personal
photos. The size and analyzability of the Flickr.com
database has led to large-scale statistical studies of social
networking and viewing patterns. Mislove et al. (2008), for
example, found that 50 percent of Flickr photoviews took
place within two days of uploading: photos also discovered
quickly but have a short period of interest.
Qualitative research on Flickr includes tagging (keywording) practices (Ames and Naaman, 2007) among US
users. Miller and Edwards (2007) in a small study of US
Flickr users, identiﬁed two kinds of Flickr users. One
group used it primarily to share family photos. They had
no interest in tagging and were concerned about privacy.
The other shared images more freely and them tagged for
the beneﬁt of unknown other photographers. Flickr’s
design was more satisfactory for the latter than the former.
In recent years, cameraphones have proliferated,2 and
become an important photographic technology and a
subject of research. Koskinen et al. (2002) looked at the
sharing of images via MMS in Finland. Sarvas et al. (2005)
looked at the kind of discourse that took place around
cameraphone photos shared via a network server in
Finland. Kindberg et al. (2005), in a study of US and
UK users, described cameraphone images along three
dimensions: affective versus functional; social versus
individual; and for use with co-present or remote others.
Two thirds of the images were for sharing, mostly for
affective reasons, and most sharing was face to face, on the
phone.
Okabe and Ito (2006) conducted a combined interview
and diary study of 15 college student cameraphone users in
Japan in 2003. They conclude that, among their subjects,
cameraphone images were taken primarily for a personal
visual archive, not shared. Network-based sharing of
images was seen as more intrusive than mobile email and
potentially narcissistic. When images were shared, they
were shared on the device. When they were sent to others, it
was only to a handful of intimates. Okabe and Ito conclude

that this pattern of activity grew out of established
practices of voice and email mobile communication in
Japan. In contrast, Hjorth (2007) found that among college
students in Korea, most cameraphone images were taken
for sharing, primarily via ‘‘mini-hompy,’’ communitybased mini-homepages. The emphasis, she concludes, is
less on content than on sharing. The differences between
these two Asian cameraphone studies warn us about the
dangers of generalizing the ﬁndings of what seem to be
similar studies in different from places and times.
A few studies have combined cameraphones with online
sharing. Zonetag and Zurfer are two related cameraphone
applications from Yahoo! (Yahoo.com), the owner of
Flickr.com. Zonetag supports the uploading of pictures
directly from the cameraphone to Flickr. Ames et al. (2009)
studied Zonetag users, as we will discuss more below.
Ahern et al. (2007) investigated Zonetag users’ privacy
concerns.
Zurfer is a phone-based application allows users to view
their own Flickr images plus selected others on their
cameraphone. Naaman et al. (2008) interviewed a small
group of nine Zurfer users and concluded that co-present
image sharing was one of its major uses. They categorized
co-present viewing as story-telling; identity-presentation;
and social information sharing.
There are two important caveats to interpreting the
ﬁndings from these studies. One is the highly culturally and
socially situated nature of personal photography, as we
noted in comparing Okabe and Ito’s work to Hjorth’s. The
other is the dependence of practice on current technologies.
For example, in Van House et al. (2005) we found that
most participants encountered technical difﬁculties or
uncertainties about cost when sharing from phone to
phone. This may account in part for the large number of
images shared on the handset by Okabe and Ito (2006) and
Kindberg et al. (2005).
In earlier work related to the present study, Van House
et al. (2004) identiﬁed four social uses of personal
photographs: personal and group memory, relationship
creating and maintenance, self-presentation, and selfexpression. Van House et al. (2005) studied 60 users
of the MMM2 system. We gave cameraphones to
participants along with access to a web-based system for
uploading images from the phone automatically. We found
that these same four social uses recurred, but with different
speciﬁcs. In a study of Zonetag related to the current study,
Ames et al. (2009) gave cameraphones, Zonetag, and Flickr
to 26 users for 3–5 months. Participants appreciated the
convenience of automatic uploading. However, sharing
images face-to-face on the phone was also a popular
activity.
3. The present study

2
Current statistics are hard to ﬁnd, because much of the research is
proprietary marketing research. However, some indicative ﬁgures: In
January, 2008, 22% of US and 28% of European mobile subscribers sent
or received photos or videos. (M:Metrics, 2006).

This paper draws on ﬁndings from four related interview-based investigations into personal photography, part
of our larger on-going research program about social
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Fig. 1. MMM2 user personal webpage. Shows images taken by the owner or received from other MMM2 users, by time, most recent ﬁrst. From here
images can be sent to other users on the MMM2 to system or, via email, to others.

media, personal photography, and new media (Davis et al.,
2005; Van House, 2004, 2006a, 2006b, 2007; Van House
et al., 2005; Ames et al., 2009). In addition, this author and
various co-researchers over about 5 years were participant
observers and engaged in less formal observation of
photographic practices.
3.1. Participants
The ﬁrst group of interviewees were middle-class US
photographers, ﬁlm and digital, not using any particular
technology. We used these interviews, along with an
extensive literature review, as a kind of baseline for
understanding emerging photographic technologies. These
interviews took place primarily in 2004 and 2005 but have
continued to the present. Their images ranged from
snapshots of friends, family, and vacations, to high quality
art photography. Some early interviewees were still using
ﬁlm or just beginning to use digital cameras. Our more
serious photographers were slow to shift to digital. They
had concerns about the image quality with early digital
cameras, and already had a considerable investment in ﬁlm
equipment and expertise.
The second group were primarily graduate students in
the School of Information Management and Systems (now
the School of Information) at the University of California,
Berkeley. The goal of the study was to test a new
application, MMM2; and to give a tightly-connected group
uniform technology, remove cost barriers, and support
easy uploading and sharing, and then investigate how
(and whether) they would incorporate cameraphones and
internet-based image sharing into their daily lives.
They were given Nokia 7610 cameraphones and service
plans in conjunction with the development of an experimental

system, MMM2 (Davis et al., 2005; Van House et al.,
2005). MMM2 automatically uploaded cameraphone
images to the photographer’s private web space immediately after capture (Fig. 1). From there, photographers
could send speciﬁc images to other people’s email, and, for
MMM2 recipients, to their MMM2 website. Each photo
also had its own URL that could be sent to viewers.
Most of these graduate students were returning to school
after several years in the workforce. Their average age was
about 30, and 62 percent were female. They were closely
interconnected both in their schoolwork and socially, and
engaged in frequent interaction face-to-face and via a
variety of communication technologies.
The cameraphones were deployed during academic year
2004–2005, before Facebook, Flickr, Twitter, and other
social networking technologies became common. Most
participants used the phones and MMM2 for 5 months; a
few up to 10 months. Their cameraphone images tended to
be casual photos of friends, parties, fellow-students at
school, as well as humorous or interesting random sights.
One parent in the group took many cameraphone images
of his children.
The third group were 16 Flickr.com users identiﬁed
through the research team’s social groups and a query on
the SIMS alumni list asking people to recommend friends
and colleagues. Flickr3 is a free (or low cost for premium
users) online image sharing sites. Each member has his or
her photo ‘‘stream,’’ images arranged in order of uploading. Images may include titles, captions, tags or keywords,
and comments by viewers. What is most notable about
3

As of November, 2008, Flickr was estimated to contained 3
billion images, http://www.techcrunch.com/2008/11/03/three-billionphotos-at-ﬂickr/.
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Flickr is its publicness: while images can be made private,
most participants made their images viewable by anyone.
Flickr is designed to make it easy to follow the activity of
other members whom one designates as contacts. These
participants were interviewed between 2005 and 2007.
Some of the younger Flickr users had never used ﬁlm
cameras. Many had cameraphones, and some used applications to upload and/or share images. Most but not all were
undergraduate or (predominately) graduate students at the
University of California, Berkeley, ranging in age from
about 20–40. The remaining participants were non-students,
in their 30s and 40s, whom we found through our social
networks. In addition to these 16, we re-interviewed nine
members the MMM2 group, now working in the information industry, who had joined Flickr on their own after the
end of the MMM project. Their pictures ranged from casual
images of friends and parties to more serious art photography. Some were also using Facebook or MySpace.
The fourth group were 18 participants in a related study
(Ames et al., 2009), selected through other researchers’ social
groups and referrals. None were students. Participants were
chosen in clusters: co-workers, friends, and parents whose
children attended the same pre-school. The goal was to select
groups who were already socially-connected and give them
cameraphones and related applications for sharing images.
These were given Nokia N-95 cameraphones, equipped with
Zonetag (http://zonetag.research.yahoo.com/), which facilitated uploading from the phone to Flickr; and free voice and
data service. Five had joined Flickr previously on their own
while the other 13 were given new Flickr accounts. The
project ran for about 5 months in 2007.
These people’s images tended to be snapshots of
children, friends, travel, humor, and interesting scenes
and events. Some also engaged in more serious photography with high-quality cameras; several were graphic
artists. None used Facebook or related social networking
sites; some described themselves as ‘‘anti-Facebook,’’
mystiﬁed by why people would want to spend the time or
make their lives that open. A woman of about 30 said
Facebook was for a younger crowd.
In addition to these four groups of users, this author and
the various co-researchers were participant observers,
ourselves using the technologies studied. We also observed
people’s photographic practices ‘‘in the wild,’’ in public
places, in online sites (notably Flickr.com), and among our
own social networks.
Finally, we draw on numerous less formal ‘‘interviews’’
and interactions. For example, on a recent plane trip I told
a stranger that I am interested in photography (without
describing this research). He pulled out his laptop to show
me his photos.

Ito (2006). Okabe and Ito combined naturalistic observation
of cameraphone users’ activity with interviews in which
participants and researchers interpreted the images and
patters of activity. Our studies were variably naturalistic and
interventionist: We studied some people who were already
using the focal technologies on their own, and some to
whom we gave the technologies, allowing them to use (or
not use) the technologies as they wished for a long enough
period that their activity (including non-use) was likely to
have stabilized. (From the MMM2 users, we judged that
this took about eight weeks.) We also viewed and discussed
their images and traces of their activity over time with them,
to elicit their understandings of the meaning of the data.
In all four studies we used virtually the same protocol for
semi-structured interviews. We asked about their past and
present photographic practices in general, with all cameras;
differences in their images and practices with different
kinds of cameras; and about cameraphones, MMM2,
Flickr, and Zonetag, as appropriate. We also asked about
their image-viewing, such as of friends’ images on Flickr.
Each participant was interviewed at least once and up to
three times, in their homes if possible, or in our facilities.
We interviewed the ﬁrst group, the ‘‘ordinary’’ photographers, in their homes, and asked them to show us their
photos: displayed on walls, collected in albums, and tossed
into boxes and drawers, as well as digital ﬁles on their
computers. The second and third groups, MMM2 and
Flickr users, were interviewed in our location, where we
looked at their online images with them. Members of the
fourth group were interviewed three times, when possible:
at the beginning, middle, and end of the study (Ames et al.,
2009). The ﬁrst and second interviews were sometimes
with one person and sometimes in groups of friends/
participants, at someone’s home or workplace. The third
interviews were single-person interviews either in their
location or ours.
Most interviews included a photo elicitation component
(Harper, 2002; Van House, 2006a, 2006b) in which we
viewed interviewees’ images with them and asked about
speciﬁc images: for each, what was its subject or
signiﬁcance, why they took, posted online, and/or shared
it; who was the intended audience; how the audience
responded; and so forth. For MMM2 and Flickr users, the
technology made it easy to view a large number of their
digital images with them. For MMM2 users, we developed
a visualization that showed large numbers of thumbnails
chronologically (Fig. 2). This revealed patterns of imagemaking over time and grounded participants’ responses in
evidence of their activity.
For the Flickr users (that is, the third and fourth
groups), we viewed their public online photos before
interviews and periodically throughout the study.

3.2. Methods
4. Findings
Our methods with all four groups, dictated by our
theoretical approach, were qualitative and ethnographicallyinformed. Our method is similar to that used by Okabe and

First we talk about image-making generally; then we
organize our empirical observations by the medium of
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Fig. 2. Visualization of images capture over time.

sharing with an emphasis on collocated viewing and the
changes associated with digital technologies.
4.1. Images and collections
Almost all ﬁlm photos begin their social lives as prints.
(Only our most serious photographers had ever made
slides, and only one still worked in transparencies.) Digital
photos are printed much less often.
Much collocated sharing of prints is informal, with the
prints passed around or even left lying around for friends
to look at and ask about if they wish. A more organized
way to store and present prints is the photo album. The
physical form of the album makes it easy to pull out and
look at alone or with others. The traditional album
sequences photos, often with annotations for the individual
prints and/or groups. Meaning is constructed in part by the
sequencing.
Walker and Moulton (1989) examined more than paper 40
albums created by non-professional photographers. Most
albums, they argue, are constructed on the basis of some sort
of narrative. Some people told us that they would take or
keep otherwise-undistinguished images to ﬁll out a narrative
(Fig. 3). But Walker and Moulton concluded that the album
on its own is generally insufﬁcient for the viewer to make
sense of the images and the narrative. Albums, they
conclude, are intended to be presented to a few people at a
time, with an accompanying oral narrative.
In our home-visit interviews, we saw many photo
albums. However, people consistently apologized for their
disorganization and claimed they planned to better
annotate and arrange their images – someday. Their strong
expectations about our expectations indicate a shared value
of selected, edited, labeled, and ordered images. But this
was a rarely-attained ideal. Our participants and others
tend to resist labeling print photos, as shown in earlier
research (e.g., Rodden and Wood, 2003). Even our most
avid album-makers had a backlog. Our people generally

Fig. 3. Photo likely taken to ﬁll out a narrative: in this case, likely to
indicate location of a sequence of images.

saw little need for metadata beyond date of capture. An
80-something-year-old woman and her daughter claimed
that captions were not needed because the mother knew
everyone in the images.
Our participants did even less to label or organize digital
photos stored locally. They were quickly overwhelmed by
the size of their collections and the opacity of computerbased storage, with indecipherable ﬁlenames.
Flickr users can add tags, or keywords, to uploaded
images. Most of our users did not tag at all. For
themselves, it was unnecessary for retrieval. They said
date was enough. Flickr images are sequenced by date of
upload, and, like our print photographers, Flickr users said
this was enough. One parent noted that all her photos
would be tagged the same, with her family members’
names, so tags would be useless. Those who tagged
generally did so for other Flickr users—basically,
for strangers, as a sort of civic duty. This bifurcation of
Flickr users reﬂected that found by Miller and Edwards
(2007).
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When we asked interviewees if they would be interested
attaching voice recordings to images – by which we meant
voice annotation of images or voiceovers (Frohlich, 2004) –
they uniformly wanted the voice of the person in the image,
especially children or deceased loved ones.
Paper and books have material qualities hard to match
in the digital world. An interesting development in the
realm of digital imaging is the self-published photographic
book. Two of our participants had used such a service for
photos from trips. Unlike traditional albums, these can be
easily printed in as many copies as desired. With
Blurb.com, for example, the creator can share the URL
and others can order copies.
4.2. Slide shows and digital story-telling
Another traditional form of collocated photo viewing is
the slide show: sequenced images, often of an event or a
trip, presented in a darkened room, with commentary by
the owner/photographer. None of our subjects were still
working in 35-millimeter ﬁlm-based slides, but slide shows
are easily created with digital images.
Some of our respondents said ﬂat-out that people do not
have the time for collective viewing events like slide shows:
‘‘Inviting them over, pouring some tea, and seeing pictures
just isn’t something that people do anymore.’’ However,
two of our respondents in their 20s did engage in digital
slide shows. Each had an LCD projector in their home: not
a common household device.
We’ll go to Napa [and take pictures], come back to the
house, I’ll load up the pictures on my projector and we’ll
look through them that night and socialize, commenty.
Sometimes if we run out we’ll look at older onesylike,
‘‘Remember Halloween last year?’’
What’s notable about this quote is that he reports
viewing past events only secondarily; the primary images
are those of a just-completed event.
Another version of the digital slide show is a continuous
display of digital images on a laptop or a larger screen,
usually adjunct to a social event. We saw two at memorial
events, displaying images from the life of the deceased; we
heard about them being shown at bar/bat mitzvahs. People
view the images at will, mixed with conversation and other
activity. Any accompanying narrative is informal and
episodic. The role of the owner/presenter is much
diminished from the traditional slide show. But we saw
spontaneous conversations among attendees around the
images.
An important current trend is what’s called digital storytelling (Hartley and McWilliam, 2009): a digital sequence of
still images (and sometimes ﬁlm clips) accompanied by a
soundtrack of music and/or narrative. One participant said
he liked making these because he could ‘‘show people what I
am thinking and feeling.’’ Some of these narratives exist
online; some are created locally and distributed on DVDs.
Some are produced by professionals. More often, these are

self-produced. A variety of training organizations help
people learn how to do this. For example, the Center for
Digital Story-telling in Berkeley (http://www.storycenter.org/)
provides training and encourages the practice of digital
story-telling. Consumer applications designed for just this
purpose are emerging, such as MemoryMinerTM from
MemoryMiner.com.

4.3. Print displays
Printed photos are often displayed around homes and
workplaces: framed on walls and desktops, informally
stuck on refrigerators and cubicle walls. (None of our
participants used or expressed any interest in digital picture
frames.)
In the workplace, these images often depict the owners’
life outside of work: vacations, sports, pets, and family,
especially children (Fig. 4). These are intended, to varying
degrees, for both the owner and for co-workers and
visitors. They may be occasions for conversation. Or they
may communicate information about the owner indirectly.
One of our interviewees expressed (somewhat humorously)
being affronted by the absence of a picture of herself in her
husband’s workspace. How would anyone know he was
married? she asked.
We found and were told about a variety of photos
displayed in disparate places in the homes we visited (Fig. 5),
including not just family but friends, pets, landscapes, travel
photos, and art photos made by the householders. These
images were intended both the household and visitors,
with more private photos in the private parts of the home
such as bedrooms; and those in the public areas intended
for visitors as well as residents. One woman said that the
photos displayed in her house were not just of the kids
because:
I just don’t want people to think it’s all about the kids,
that we have no other interests.

Fig. 4. Work station with personal photos.
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said that she had put together the display to show friends
and family who he had been over the years, especially
before the years of his aging and illness.
4.4. Viewing on the computer screen

Fig. 5. Refrigerator with photos.

Another woman displayed photos of herself, taken by a
traveling companion, in the bedroom because she would
not put images of herself in the public rooms.
Our respondents also reported varied reasoning and
sometimes careful diplomacy determining which photos
were displayed where and how in the home, consistent with
the ﬁndings of Rose (2003) and Taylor et al. (2007). One
recurring theme was that the ‘‘best’’ images go on the walls
(which leaves open the question of what makes an image
‘‘best’’). One woman changed her displays to ﬁt the season.
In a merged household, the wife was careful to display
photos of her children and his equally.
We were told that photo displays of all kinds were for
memory, but also passive invitations to examination and
conversation. One woman said of a small picture she had
taken of a whale, displayed prominently in her living room:
‘‘It’s a great conversation piece.’’ In one household, we
commented on a photo of two young men, one in a cap and
gown. This occasioned the telling of what was clearly a
much-loved family story: the father told the story of the
about the two young men, their relationship, and their
respective academic accomplishments.
We also saw a displays of prints, similar to the digital
slideshows described above, at a memorial service for a
91-year-old neighbor. Friends and family mingle in front of
a large display of pictures from his entire lifespan. His wife

Digital photos and computers go together. However,
for collocated image-viewing, not all computers are equal.
We found (as did by Frohlich et al., 2002) that the
computer was not always a comfortable viewing site.
Sometimes this was about screen size, and the difﬁculty of
crowding a group around a small computer screen. Other
times it was about location. People with desktop home
computers in a back room cited the location and ﬁxedness
of the computer as a barrier. One explained that pictures
are ‘‘supposed’’ to be viewed ‘‘in the living room, in front
of the ﬁre.’’
In contrast, we visited a household with the computer in
the dining room, the center of the house physically and
socially. A running slideshow was often used to entertain
the children, who liked viewing images of themselves (and
YouTube videos).
Most of our participants used laptops and carried
them much of the time, and the majority of our
respondents’ collocated digital image sharing was on
laptops. Laptops enable spontaneous viewing and
showing. Their pictures were almost always with them.
As we have noted, on a recent plane trip, this researcher
told her seatmate that she was interested in photography.
Her companion, a stranger, pulled out his laptop to display
and tell stories around aesthetic and travel photos taken by
a friend; pictures and short videos of his 1-year-old
daughter who lived hundreds of miles away, emailed by
her mother; and photos of a family wedding. (Interestingly,
he had only taken a few of the images himself.)
4.5. Viewing on the capture device
Another screen for viewing images is on the camera. One
of the most welcome characteristics of the digital camera
is the ability to view an image immediately after capture.
Photographers appreciate the instant feedback. The
camera screen is also a site of collocated viewing, especially
when there is no computer at hand, such as during travel.
We have noticed, and our participants conﬁrmed, that a
common practice with digital cameras is to show an image to
companions directly after capture. In particular, the subject
can review his or her image immediately and pass judgment
on whether they want it deleted (Fig. 6). Interviewees were
uniformly sensitive to subjects’ preferences about how they
were represented, when making images and especially when
posting them online.
Cameraphones are often used as image-viewing devices.
A cameraphone can carry many more images than a person
is likely to carry as prints. Cameraphones were used as
‘‘photo wallets’’ to carry images of signiﬁcant others,
children, pets, and travel for the owner’s pleasure and for
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Fig. 6. Subject views photo, and photo is re-taken.

showing others. One participant carried some photos of his
trip to Hong Kong on his laptop and others on his
cameraphone, for sharing with others.
As noted above, the images made with cameraphones are
often informal and transitory. Some people did not bother
uploading these images, using the cameraphone for viewing
and sharing. One young man said:
I tend to show people [photos on the phone] morey I’ll
have coffee with someone and I’ll know I took a funny
picture of them or a funny video of them.
Several people spoke of viewing and sharing images on
the cameraphone as something to ﬁll in downtime, or when
bored—similar to the ﬁndings of Naaman et al. (2008).
A graduate student who lived two hours from campus
described taking pictures of friends and what she saw
during the day to show her husband that evening:
y we were telling one another about our day, a way to
illustrate my dayyThis is what I saw during the
dayyThis is my friend, the one I always tell you about.
The low quality of cameraphone screens were often cited
as a barrier to both photographer feedback and co-present
viewing. Over the period covered by these studies, cameraphone image and screen quality improved substantially.
The iPhone was introduced near the end of the Zonetag
study, and two participants who acquired them were
enthusiastic about its larger screen for viewing images, even
though the iPhone camera quality was inferior to the
cameraphones they had been using.
4.6. Online images: one’s own and others
Digital images are often posted on blogs, personal and
family websites, dedicated image-sharing sites like Flickr.com and KodakGallery.com, and social networking sites
like Facebook.com and MySpace.com. Internet sites make
images available from anywhere there is an Internet
connection. (Our participants who used multiple sites had
clear guidelines for themselves as to which images they put
on which site, based on the expected audiences.)
People who had used both MMM2, in which individual
images were emailed to recipients, and Flickr, where
viewers log on to view at their own pace, much preferred
the ‘‘pull’’ nature of Flickr to the ‘‘push’’ nature of

MMM2. Photo owners were sensitive to overwhelming
viewers/recipients with too many photos or making excess
demands on their time.
These sites are also used for collocated sharing. For
example, one woman reported that when her mother came
to visit from a nearby town, they looked online together at
the daughter’s photos from a recent wedding and a trip.
One respondent, asked about whether he ever engaged in
collocated sharing, answered:
Yes. And usually it’s again stuff other people might have
taken pictures of or I shot, either sitting in Picasa [a
computer-based photo organizing application, or Flickr
[ﬂickr.com]. It can be on my laptop or it could be on
someone else’s. I had a cousin who’s in town who didn’t
see some pictures of my brother when he went skiing
recently, and one of my friends went with him and took
a bunch of pictures, so—we were on his laptop so I was
able to just quickly go to my friend’s [online] photo
sitey
Two things are notable about this comment. Images on a
publicly-accessible online photo site could be viewed from
anywhere; and the images could be his own or others’.
Public sites like Flickr.com make images available wherever there is an Internet connection, for easy and
spontaneous co-present viewing as well as solitary viewing.
These can be one’s own images, or other people’s. A
common practice on Flickr is for the photographers at
an event to use a common ‘‘tag’’ or keyword, such as
CHI2008 for a conference or SteveandAnnWedding. All
the images can be pooled for a better photo record. This
sharing does not necessary have to be coordinated, as long
as photographers tag their images so that they can be
found. As one person said:
I don’t take photos any more of big events. When I was
at Burning Man I didn’t take a camera, because I knew
there’d be enough photos on Flickr of really anything I
might have.
4.7. Digital technology, photography, and collocated sharing
In sum, personal photos and various forms of collocated
sharing were important to our participants. What is hard to
convey in a summary of ﬁndings is the emotional valence of
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photos and photo-sharing that came through in our
interviews and other interactions.
The practice of digital personal photography is both
consistent with and different from prior photographic
practices. Personal photography as an important element
of daily life, memory, relationships, and identity has been
remarkably successful, and its practitioners have been
resourceful in adapting new technology to enduring practices
as well as in exploiting its new possibilities.
Collocated sharing remains important in a technologically-mediated, distributed, digital world (Crabtree et al.,
2004; Frohlich et al., 2002; Kindberg et al., 2005).
Moreover, new image-related technologies are being
adapted to collocated sharing. Face-to-face sharing uses
online image sites, digital slide shows, and a multitude of
image devices, including cameras and smartphones, laptops
and desktop computers. Digital story-telling technologies
and digitally-produced photo books can be used for both
distant and co-present story-telling.
Three aspects of digital image-making and sharing
technologies are especially signiﬁcant for emergent collocated
viewing practices: changing content; increased availability;
and changing distinctions between public and private.
First, people make more images with digital imaging
technologies. With cameraphones and small digital cameras that are easy to keep at hand, in particular, they more
mundane images of daily life, unexpected sights, and
humor.
Second, digital images are more available than print.
They by-pass the delays of ﬁlm processing. They can be
viewed and shared sooner after capture and more easily via
a wide range of mechanisms. They are portable: easily
carried in large numbers on laptops, cameraphones, and
other handheld devices. Online images are accessible from
wherever there is an appropriate networked device, such as
a computer or a smartphone. The result is that wide
selections of images are readily at hand for spontaneous copresent viewing.
Third, in the digital world, the boundaries between
public and private, mine and yours, are increasingly
malleable. Digital images easily emailed and downloaded.
Like the man I met on the plane, people’s collections are
not limited to images they’ve made themselves. Finally,
sites like Flickr allow users to view, download, combine,
and re-use images from multiple photographers: friends,
family, distant acquaintances, co-workers, and strangers.
Co-present sharing and story-telling can draw on a wide
variety of images.
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5.1. Memory, story-telling, and identity
Personal photos are valued for both personal and
collective memory and identity, and autobiographical
narratives. Although contemporary thought stresses the
constructedness and contingency of both memory and
photos, the popular view is that photos ‘‘capture the
moment.’’ Many participants described off-loading memory to images, to ensure that something was remembered
later. Photographs may also reveal things we did not see at
time. A participant showed us a picture of herself taken a
few months before a major health crisis. She pointed out
that she already looked ill in the photo, but did not yet
know it. Her self-narrative, which included her illness,
changed when she realized she had been ill earlier than she
thought.
Memories and the narratives by which we make sense of
them play a major role in how we construct our selfnarrative and self-understanding. These stories and our
understandings of ourselves are dynamic. This process is
both individual and collective:
Even our own homely accounts of happenings in our
own lives are eventually converted into more or less
coherent autobiographies centered around a Self acting
more or less purposefully in a social world. Families
similarly create a corpus of connected and shared
talesyInstitutions, tooy’invent’ traditions out of
previously ordinary happenings and then endow them
with privileged status (Bruner, 1991, p. 18).
Personal photos are frequently the anchors for
story-telling (Balabanovic et al., 2000; Chalfen, 1987;
Crabtree et al., 2004; Frohlich et al., 2002; Frohlich,
2004; Lehtimki and Rajanti, 2008). The story also may
change over time, as the owner’s own interpretation of the
image is revised. Linde (1993) notes that we often reinterpret our own history such that events that may have
been unremarkable at the time take on new meaning.
Individuals, families, and other social groups develop
a corpus of connected, shared tales that are told and
retold that help to construct the individual’s self-image,
and the group as a group. Telling our stories to others
is an occasion to make sense of our lives for ourselves. This
may be one reason people enjoy showing their images
and telling their stories to others (Frohlich et al., 2002),
which was apparent to us as participants showed us their
images.
5.2. Relationships

5. Discussion: collocated sharing
In keeping with our emphasis on user-constructed
meanings and goals, in this part of the paper we discuss
some possible reasons for the importance of collocated
sharing and its continuing popularity, and how it may tie
into people’s enduring, on-going, practices and goals.

Personal photos both in their content and what is done
with them, have long been important to relationships.
They are viewed collectively and individually, given as
gifts, displayed on walls, and collected in albums. The
activity of shared viewing of images itself is important to
the construction and maintenance of relationships – we
enact as well as represent relationships by means of images.
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I argue that the experience of sharing images and stories,
especially face-to-face, enacts the relationships between
owner and viewer (as well as between viewers and people
depicted). Linde (1993) notes a correlation between the
stories we tell and the kind of relationship we have with
another. We expect, for example, to know certain things
about friends’ lives; we would be affronted if a close friend
did not tell us about a major life change, such as marriage
or a job change. Similarly, she says, sharing such stories
helps to bring us closer to one another. So too is the act of
co-present viewing and conversation around photos and
how we share our lives.
One form of shared synchronous viewing is reminiscing.
People who were present when the images were made relive and comment on their shared past, re-enforcing past
relationship-building experiences, and (re)enacting their
relationship in the present moment.
Another form of story-telling around images is for
people who were not part of the picture-making, especially
people who are part of the group but were not present for
the events depicted. Our MMM2 participants often sent
pictures to people whom they said ‘‘should’’ have been
present but were not: members of the social group. One
woman wanted her American nephews to understand that
they were part of a large family with many members still
living in Europe, where the family had a long and rich
history. She showed the boys family pictures and told them
stories of the people and events depicted.
Many current social theoretic accounts of family
photography emphasize the construction of the family by
means of photos: images of the happy family doing what
happy families are supposed to do (Bourdieu, 1996; Spence
and Holland, 1991; Slater, 1995; Rose, 2003). These images
are predictable and banal (Rose, 2003, 2004), I argue, for
good reason: we know what family photos are supposed to
consist of, and look like; we know what families are
supposed to do and look like. Theorists such as Slater
(1995) argue that these images are not so much reﬂecting as
constructing the family according to the expectations of
their social group.
Similarly for other social groups: images and the stories
told serve to deﬁne the nature and boundaries of the group,
identify its members, and both reinforce and enact the
group’s cohesion and self-concept, and communicate that
to newcomers and outsiders.
Because images may be crucially involved in relationships, who sees which images and hears which stories can
be a highly frought decision. Ahern et al. (2007) noted that
social disclosure was a theme in Flickr/Zonetag users’
privacy concerns. A recurring request in our Flickr
interviews was for more ﬂexible control over who sees
which images on the site.
5.3. Orality
Oral story-telling is a key element of collocated sharing
image-sharing (e.g., Balabanovic et al., 2000; Chalfen,

1987; Frohlich and Fennell, 2007; Musello, 1980). Chalfen
(1987) notes that the narrative represented by photos
generally ‘‘remains in the heads of theyparticipants
for verbal telling and re-telling during exhibition events’’
(p. 70). Walker and Moulton (1989) conclude that the
typical photo album assumes an accompanying oral
narrative. Musello (1980) concludes:
[The personal photo] seems heavily reliant on verbal
accompaniment for the transmission of personal signiﬁcances. Photographs presented to others are typically
embedded in a verbal context delineating what should
be attended to and what signiﬁcances are located in the
image, and providing contextual data necessary for
understanding them (Musello, 1980, p. 39).
If memories and narratives are dynamic and situated,
then co-present viewing supports improvised, situated
narratives. This may also help explain why people are
often reluctant to annotate images, to ﬁx their meanings.
Captions, annotations, and juxtaposition (or sequencing)
all help to constrain the images’ meanings. But oral storytelling gives dynamic control over the story told in the
moment. Ong (1982) describes oral story-telling as an
interaction between the performer and live audience,
shaped by the intentions of the storyteller with regard to
a speciﬁc audience and the interests of the audience. Faceto-face photo sharing is a conversation between the
presenter and viewers, enabling the presenter to customize
the narrative for the current conditions and the audience
using words and gestures and to convey emotions and other
information non-verbally as well as verbally.
5.4. Performance
Our last topic, performance, in way subsumes and
illuminates memory and identity, relationships, and orality.
The ‘‘performative turn’’ in the social sciences of the last
decade or two emphasizes the way that people create and
recreate social reality through performance. Two different
approaches to performance are frequently cited (see
Gregson and Rose, 2000). One is rooted in the work of
Erving Goffman (1955); the other in that of Judith Butler
(1990). Both approaches are relevant to our understanding
of images and image-sharing.
Goffman described the interaction between an existing,
conscious self and the world, whereas Butler theorized an
on-going enactment of self. Goffman’s approach to
performance is concerned with managing how the world
sees us, how we present ourselves to the world. HCI
research citing Goffman seeks to understand the role of
impression management when people share information
about themselves online. For example, Voida and Mynatt
(2005) use Goffman to help explain how, when a work
group shared their iTunes downloads, members expressed
concern about what others would think about them based
on their musical preferences.
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Photographic self-representations include, of course,
portraits and self-portraits; as well as images of family
and friends; pets; activities; travel; personal spaces, such as
homes; and belongings. Expressive images such as art
photography and humor can also be seen as forms of selfrepresentation.
Judith Butler is concerned with the enactment of the self.
Unlike Goffman, Butler does not begin by assuming the
existence of a social agent. Instead, she is concerned with
its discursive construction. Butler’s agent is often acting
without awareness, which is one reason that this performance often reproduces power relations. Performativity, a
key term for Butler, highlights the repetitive, citational
(a key term for Butler) aspect of performance. People act
in the way that they have learned to act, in accord with
the dominant discourse. Her primary topic is gender, but
her approach has been used to explain how people enact
other social categories, such as space (Gregson and Rose,
2000).
In Butler’s sense, I argue, images are part of how people
perform, enact or construct themselves, individually
and collectively. Part of the predictability of family photos
is their citational nature: we know what families are
supposed to do and look like and how family photos are
supposed to depict them. Haldrup and Larsen (2003) and
Larsen (2005) root their analysis of tourist photography in
Butler.
Photographing is about producing rather than consuming geographies and identitiesyTourist places are
produced places, and tourists are coproducers of such
places (Larsen, 2005, p. 422).
I argue that, in the process of doing what we do
(including in front of a camera), as well as explicitly
creating images (of ourselves, or of other subjects) and
telling stories (including those around images, for ourselves
and for others) we enact ourselves, individually and
collectively.
In image-making and narrative – especially collocated –
both kinds of performance are relevant, self-(re)presentation a la Goffman, and enactment a la Butler. In
Goffman’s terms, people manage the impressions that they
convey to each audience by means of images and the
narratives around them. For example, our participants
who used multiple image-posting sites, such as Flickr and
Facebook, decided which images went where based on
expected audience. In Butlerian terms, the subject is
enacted in the activities depicted in the photos; in the
making of the images; and in the sharing and story-telling.
The concept of performance, in either of these
approaches, helps us to understand the importance of
collocated image viewing. It is done in real time. It is
speciﬁc to current conditions. The images viewed and the
narrative can be adjusted on the ﬂy. It can be tailored to
the audience and conditions. It is performative in the
abstract, and literally.
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6. Implications
Personal photography and collocated photo sharing are
likely to remain important in people’s daily lives. Personal
photos are deeply implicated in memory, identity, and
relationships. The synchronous, situated narrative constructed in the moment, in conjunction with the audience,
is an important social practice by which images, audience,
and subject come together for both individual and group
self-understanding and relationships. Performance of the
individual and the group—in both Goffman’s and Butler’s
terms—remains an important social activity. While face-toface interaction is not the only way we achieve these ends, it
remains important.
As digital technologies make image-making and sharing
easier, more people are likely to engage in more varied
photographic practices. This will include people both with
and without skills in photography and other media,
computers, and story-telling.
While the purpose of the paper is to describe practice,
not to offer suggestions for technology design (Dourish,
2006), some suggestions do emerge from this analysis.
These are not necessarily radically new; rather, our analysis
reinforces the importance of some current trends as well as
suggesting some new directions.
First and most obviously, it is important to support and,
if possible, improve upon co-present sharing, including oral
story-telling when appropriate. One way to do this is with
improved access to content. A frequent desire of our
participants was easier integration of their own images,
such as from multiple digital cameras and online sites, and
older prints. Some of our interviewees used Flickr as a
single repository for all their digital images. However,
many wished that it were easier to upload large quantities
of images to Flickr. Plus, of course, paper images and slides
needed scanning and input.
Better content management is also needed. Various
technological solutions are being attempted to automate
the assignment of metadata.
Multimodal story-telling requires ﬂexibility in drawing
on, combining, linking, and sequencing media of many
kinds from many sources, and not just the story-teller’s
own content, including video, sound, maps, and other
media (and dealing with copyright). This is not just a
technical issue. For example, many museums and archives
are now putting their content on Flickr and encouraging its
re-use. This trend is encouraging.
Next, improved technological support for co-present
sharing might include improved devices, such as portable
digital viewing devices—special purpose devices or, more
likely, functionality added to convergent devices like
smartphones, laptops, netbooks, and the like. Screen size
and resolution, browsability, and support in recombining
and re-ordering multimodal content would all be welcome.
Given that oral commentary and stories are frequently
re-constituted for different audiences and changing circumstance, it would help if content could be easily remixed
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on the ﬂy—just as story-telling is often improvisational and
non-linear.
Forms of distant sharing closely aligned with co-present
practices are likely to be well-received, such as synchronous
distant viewing of photos that allows conversation among
participants. One woman told us that she and a relative
would would view photos online while talking about them
on the phone. Some MMM2 users inserted URLs into
online chats, combining text and images in real-time
interaction. Voida and Mynatt (2005) report on a similar
application using webcams.
The digital story-telling movement is, supporting in
essence, distant asynchronous viewing with a verbal and/or
musical soundtrack. These static multimodal narratives lack
the interaction and improvisation of collocated viewing. But
they can instantiate narratives, ‘‘capturing’’ the current
expressions of their makers. Perhaps they could be less
static: allowing, for example, multiple versions of, say, a
travel narrative for intimates versus one for more distant
friends and co-workers, or of a family history for family
members versus people interested in local history.
Some of these technologies currently exist in some form,
and some do not. The point here is that our research indicates
that these kinds of developments would be welcome.
Finally, some comments on research methods. First, this
study reinforces the need for attention to people’s actual
practices and understandings, to see how they interpret and
perform new technologies. Research also needs to allow for
the variety of possible activities and appropriations people
may make with new technologies. If the interpretation and
domestication of a technology is culturally and historically
situated, and many local variations are possible, then
studies of a handful of users, as often happens in HCI, need
to be treated with care.
Similarly, interventionist studies of new HCI technologies are often of necessity relatively short-term. But the
research needs to run long enough, if possible, for people’s
natural practices and understandings to emerge, for people
to incorporate the technology into their on-going activities,
and for some to improvise new activities, and for some to
such as the users who embedded MMM2 URLs in their
instant messaging. In the MMM2 study, use patterns
seemed to stabilize after about eight weeks. This length of
time is not necessarily universally applicable, but it does
indicate that shorter studies can be problematic.
Personal photography is highly valued as an important
part of people’s lives, including their memories, construction
of self, and relationships; their self-narratives; and their
performance of identity. Emerging technologies and new
media that align with people’s enduring practices and goals
and enable new social practices around photos can enhance
an important part of people’s technologically-mediated lives.
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